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Devwudfw
D qhz prghoolqj vwudwhj| lv lqwurgxfhg wkdw surylghv d sudfwlfdo dssurdfk wr lqfrusrudwlqj
orqj0uxq vwuxfwxudo uhodwlrqvklsv/ vxjjhvwhg e| hfrqrplf wkhru|/ lq dq rwkhuzlvh xquhvwulfwhg
YDU prgho1 Wkh vwudwhj| lv dssolhg wr frqvwuxfw d vpdoo txduwhuo| pdfurhfrqrphwulf prgho ri
wkh XN/ hvwlpdwhg ryhu 4<98t404<<<t7 lq qlqh yduldeohv= grphvwlf dqg iruhljq rxwsxwv/ sulfhv
dqg lqwhuhvw udwhv/ rlo sulfhv/ wkh qrplqdo hhfwlyh h{fkdqjh udwh/ dqg uhdo prqh| edodqfhv1
Wkh dlp lv wr ghyhors d prgho zlwk d wudqvsduhqw dqg wkhruhwlfdoo| frkhuhqw irxqgdwlrq1 Whvwv
ri uhvwulfwlrqv rq wkh orqj0uxq uhodwlrqv ri wkh prgho duh suhvhqwhg1 Wkh g|qdplf surshuwlhv
ri wkh prgho duh glvfxvvhg xvlqj lpsxovh uhvsrqvhv iru wkh hhfwv ri dq rlo sulfh vkrfn dqg
d prqhwdu| srolf| vkrfn rq wkh orqj0uxq uhodwlrqv dqg wkh hqgrjhqrxv yduldeohv1 D ghflvlrq0
edvhg dssurdfk lv xvhg wr lghqwli| wkh prqhwdu| srolf| vkrfn dv wkh pryhphqwv lq lqwhuhvw
udwhv eh|rqg wkrvh h{sodlqhg e| wkh lpsohphqwdwlrq ri dq rswlpdo lqwhuhvw udwh uxoh dqg e| rlo
sulfh/ h{fkdqjh udwh dqg iruhljq lqwhuhvw udwh lqqrydwlrqv1
Nh|zrugv= Orqj0Uxq Vwuxfwxudo YDU/ D Fruh XN Prgho/ Pdfurhfrqrplf Prghoolqj/ Prqhwdu| Srolf|
Vkrfn/ Rlo Sulfh Vkrfn
MHO Fodvvlfdwlrqv= F65/ H57
￿Wkdqnv wr vhplqdu sduwlflsdqwv dw Xqlyhuvlw| ri Zduzlfn/ wkh HVUF Frqihuhqfh rq Pdfur Prghoolqj/
Orqgrq/ Fdugl Exvlqhvv Vfkrro/ Xqlyhuvlw| ri H{hwhu dqg Xqlyhuvlw| ri Elhohihog/ Jhupdq|1 Zh duh wkdqnixo
wr Glplwulrv Sdsdlnrqrprx iru khos zlwk vrph ri wkh frpsxwdwlrqv dqg wr Plfkdho Elqghu/ Sdxo Ilvkhu/ Urq
Vplwk/ Mdphv Vwrfn/ Dguldq Sdjdq dqg Nhq Zdoolv iru khosixo frpphqwv rq hduolhu yhuvlrqv ri wkh sdshu1
Ilqdqfldo vxssruw iurp wkh HVUF +judqw qr1 O449584349, dqg iurp wkh Lvddf Qhzwrq Wuxvw ri Wulqlw|
Froohjh Fdpeulgjh lv judwhixoo| dfnqrzohgjhg1 W?|hL_U|L?
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Vplwk +5333, dqg wkh uhihuhqfhv flwhg wkhuhlq1
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49Wklv lv uhihuuhg wr dv Fdvh LY lq Shvdudq/ Vklq dqg Vplwk +5333,1
4:E| dq dqdorjrxv dujxphqw/ lw vkrxog eh qrwhg wkdw wkh dqdo|vlv ri d prgho lq zklfk rlo sulfh lqdwlrq
lv wdnhq dv vwulfwo| h{rjhqrxv kdv wkh xqghvludeoh surshuw| wkdw wkh hhfwv ri rlo sulfhv rq wkh prgho glhuv
dffruglqj wr wkh qxpehu ri frlqwhjudwlqj uhodwlrqv dvvxphg wr h{lvw dprqj wkh yduldeohv1 Wkh wuhdwphqw
ri rlo sulfhv lq wklv sdshu/ zklfk doorzv rlo sulfhv wr hqwhu lqwr wkh frlqwhjudwlqj yhfwruv/ holplqdwhv wklv
srvvlelolw|1 Wklv surylghv d ixuwkhu lpsruwdqw dujxphqw lq idyrxu ri wkh dssurdfk dgrswhg lq wklv sdshu dv
frpsduhg wr wkh wuhdwphqw ri rlo sulfhv lq vrph ri wkh hduolhu sdshuv glvfxvvhg deryh1
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4;Lq wkh devhqfh ri d ixoo|0vshflhg hfrqrplf prgho ri wkh vkruw0uxq/ lpsxovh uhvsrqvh dqdo|vlv lv ehvw
frqgxfwhg xvlqj wkh Jhqhudolvhg Lpsxovh Uhvsrqvh ixqfwlrq/ ghyhorshg lq Nrrs hw do1 +4<<9, dqg Shvdudq
dqg Vklq +4<<;,/ zklfk doorzv iru wkh lqwhughshqghqfh ri vkrfnv exw grhv qrw sodfh d vwuxfwxudo lqwhusuhwdwlrq
rq wkh hhfw ri vkrfnv1
4<Wkh vwuxfwxudo vkrfnv/ %lw*v> duh txlwh glvwlqfw iurp wkh orqj uxq vwuxfwxudo glvwxuedqfhv/ lw*v/ ri +619,1
Zkloh erwk kdyh d fohdu hfrqrplf lqwhusuhwdwlrq/ wkh iruphu phdvxuh wkh +w|slfdoo| zklwh qrlvh, ghyldwlrqv
ri fkrlfh yduldeohv iurp wkh ydoxh vxjjhvwhg e| wkh fruuhvsrqglqj ghflvlrq uxoh1 Wkh odwwhu phdvxuh wkh
ghyldwlrqv iurp orqj0uxq uhodwlrqvklsv lq zklfk wkh htxloleudwlqj suhvvxuhv duh lghqwlhg e| hfrqrplf wkhru|1
Wkh phfkdqlfv ri wkh htxloleudwlqj surfhvvhv duh qrw qhfhvvdulo| ghvfulehg e| hfrqrplf wkhru| +lqyroylqj
xqvshflhg dgmxvwphqw frvwv/ uljlglwlhv/ frruglqdwlrq lvvxhv dqg vr rq,/ exw wkhru| h{sodlqv zk| wkh orqj uxq
vwuxfwxudo glvwxuedqfhv duh vwdwlrqdu|1
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53Wkh lvvxh ri wlplqj lv fohduo| lpsruwdqw khuh1 Urwhpehuj dqg Zrrgirug +4<<<, pdnh wkh srlqw wkdw hyhq
gdwd zklfk lv uhsruwhg frqfxuuhqwo| qhhgv wr eh surfhvvhg ehiruh lwv phvvdjh derxw wkh hfrqrp| ehfrphv
fohdu/ hvshfldoo| frqvlghulqj wkh uhylvlrqv zklfk rffxu lq rxwsxw gdwd dqg sulfhv1 Htxdoo|/ wkhuh pd| eh
glfxowlhv lq uhvsrqglqj wr frqwhpsrudqhrxv yduldeohv hyhq li wkh| duh revhuydeoh lpphgldwho| jlyhq wkdw
wkh srolwlfdo surfhvv ri uhvsrqglqj wr wkhp wdnhv wlph1
54Lq wkh sdvw/ prqhwdu| vkrfnv kdyh ehhq phdvxuhg e| lqqrydwlrqv wr prqhwdu| djjuhjdwhv/ exw vhyhudo
uhvhdufkhuv/ lqfoxglqj Vlpv +4<<5, dqg Ehuqdqnh hw do1 +4<<:,/ kdyh dujxhg wkdw lqqrydwlrqv wr vkruw0whup
lqwhuhvw udwhv duh suhihudeoh lq wklv uhvshfw1
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66Wkh ghflvlrq wr lqfoxgh grphvwlf sulfhv lq wkh prgho lq wzr irupv/ +sw  s￿
w,d q g h s wgrhv qrw fuhdwh
glfxowlhv ri lqfrqvlvwhqf| hlwkhu dojheudlfdoo| ru hfrqrplfdoo| +dqg zrxog qrw gr vr hyhq li zh xvhg sw lq
sodfh ri h sw lq wkh prgho,1 Wkh dvvrfldwhg vwuxfwxudo prgho ri wkh irup lq +715, frqwdlqv qlqh htxdwlrqv lq
hljkw hqgrjhqrxv yduldeohv 1 Rqh ri wkh qlqh htxdwlrqv fruuhvsrqgv wr wkh ghwhuplqdwlrq ri grphvwlf sulfhv
dqg rqh fruuhvsrqgv wr wkh ghwhuplqdwlrq ri iruhljq sulfhv1
67Wkhuh lv frqvlghudeoh hylghqfh/ erwk rq wkh edvlv ri rxu rzq dqdo|vlv dqg hovhzkhuh/ wkdw wkh ydulrxv
dowhuqdwlyh phdvxuhv ri lqdwlrq wkdw duh dydlodeoh duh sdluzlvh frlqwhjudwhg zlwk d frlqwhjudwlqj yhfwru ri
+4>4, dqg d }hur frqvwdqw1 Wkh xvh ri wzr phdvxuhv ri sulfhv/ sw dqg h sw/ lq wkh dqdo|vlv kdv qr lpsdfw
rq wkh orqj uxq surshuwlhv ri wkh prgho/ wkhuhiruh/ exw lv olnho| wr fdswxuh wkh vkruw uxq g|qdplfv pruh
dffxudwho|1
68Dq dffrxqw ri wkh dojrulwkpv xvhg iru wkh frpsxwdwlrq ri frlqwhjudwlrq whvw vwdwlvwlfv lq wkh suhvhqfh ri
L+4, h{rjhqrxv yduldeohv fdq eh irxqg/ iru h{dpsoh/ lq Shvdudq/ Vklq dqg Vplwk +5333,1
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69Rxu xvh ri wkh whup crxwsxw jds uhodwlrqvkls* wr ghvfuleh +616, vkrxog qrw eh frqixvhg zlwk wkh pruh
xvxdo xvh ri wkh whup zklfk uhodwhv pruh vshflfdoo| wr wkh glhuhqfh ehwzhhq d frxqwu|*v dfwxdo dqg srwhqwldo
rxwsxw ohyhov +dowkrxjk fohduo| wkh wzr xvhv ri wkh whup duh uhodwhg,1
6:Wkh h{whqw ri wkh vpdoo vdpsoh eldv ri fkl0vtxduhg whvwv lq +vpdoo, frlqwhjudwlqj YDU prghov lv looxvwudwhg/
iru h{dpsoh/ e| Juhghqkr dqg Mdfrevrq +4<<;, zkr vxjjhvw wkh xvh ri errwvwuds phwkrgv iru wklv uhdvrq1 Lw
kdv dovr ehhq vkrzq e| Jrq}dor +4<<7,/ Kdxj +4<<9, dqg Dedglu hw do1 +4<<<,/ iru h{dpsoh/ wkdw dv|pswrwlf
fulwlfdo ydoxhv pd| qrw eh ydolg iru YDU prghov zlwk d uhodwlyho| odujh qxpehu ri yduldeohv/ xqohvv vdpsohv
duh vxflhqwo| odujh1
6;Wkhvh lqqrydwlrqv fdq eh rewdlqhg dv gudzv iurp d pxowlyduldwh qrupdo glvwulexwlrq fkrvhq wr pdwfk wkh
revhuyhg fruuhodwlrq ri wkh hvwlpdwhg uhgxfhg irup huuruv +whuphg d csdudphwulf errwvwuds*, ru e| uhvdpsolqj
zlwk uhsodfhphqw iurp wkh hvwlpdwhg uhvlgxdov +d cqrq0sdudphwulf errwvwuds*,1 Lq oljkw ri wkh hylghqfh ri qrq0
qrupdolw| ri uhvlgxdov/ lq wklv h{huflvh zh dsso| wkh qrq0sdudphwulf errwvwuds1 Wkh frlqwhjudwlqj pdwul{
vxemhfw wr wkh ryhu0lghqwli|lqj uhvwulfwlrqv lv hvwlpdwhg iru hdfk gdwd vhw xvlqj wkh Vlpxodwhg Dqqhdolqj
urxwlqh e| Jrh hw do1 +4<<7,1
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75Wkhvh xqlyduldwh wlph vhulhv prghov surylgh wkhru|0iuhh ehqfkpdunv iru hydoxdwlrq ri wkh lq0vdpsoh w
ri wkh huuru fruuhfwlrq htxdwlrqv lq wkh fruh prgho1 Ri frxuvh/ vxfk dq hydoxdwlrq grhv qrw wdnh lqwr dffrxqw
wkh ydoxh ri wkh vwuxfwxudo lqwhusuhwdwlrq dqg xqghuvwdqglqj surylghg wkurxjk wkh xvh ri d prgho edvhg rq
h{solflw hfrqrplf wkhru|1
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dv ehqfkpdunv xqlyduldwh DULPD+v>t,>v >t@3 >4 >===7 vshflfdwlrqv zlwk v dqg t vhohfwhg e| wkh Vfkzdu}
Ed|hvldq Fulwhulrq +VEF, dqg rewdlqhg vlplodu uhvxowv1 Pdq| rwkhu lq0vdpsoh frpsdulvrqv duh dovr srvvleoh/
exw wkh| vkrxog eh fduulhg rxw zlwk fduh1 Iru h{dpsoh/ frpsdulqj wkh VEF ri wkh lqglylgxdo htxdwlrqv ri
rxu prgho zlwk wkh VEF ri DULPD ehqfkpdunv vhohfwhg e| wkh VEF fdq eh plvohdglqj/ vlqfh lq wkh fdvh ri
wkh ehqfkpdun prghov wkh VEF lv wkhq xvhg erwk iru prgho vhohfwlrq dqg prgho hydoxdwlrq/ zkloh wkh vdph
lv qrw wuxh ri wkh huuru fruuhfwlrq htxdwlrqv zkrvh vshflfdwlrqv duh ohiw xquhvwulfwhg1 D pruh vdwlvidfwru|
dssurdfk zrxog eh wr hydoxdwh wkh prghov e| wkhlu rxw0ri0vdpsoh iruhfdvw shuirupdqfh1 Vxfk dq h{huflvh iru
rxu prgho vshflfdwlrq lv fduulhg rxw lq Jduuhww hw do1 +5334d,1
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lqj1 Jduudww hw do1 +5334d, surylgh vxfk dq h{huflvh dqg vkrz wkdw wkh uhfxuvlyh iruhfdvwv jhqhudwhg iurp wkh
prgho ryhu wkh shulrg 4<<<t405333t4 rxw0shuirup wkh iruhfdvwv edvhg rq udqgrp zdon prghov lq suhglfwlqj
wxuqlqj srlqwv1 Wkh dqdo|vlv dovr vkrzv wkdw wkh frlqwhjudwlqj YDU prgho wkdw lpsrvhv ryhu0lghqwli|lqj
uhvwulfwlrqv rq wkh orqj0uxq uhodwlrqv shuirup vljqlfdqwo| ehwwhu wkdq lwv h{dfwo| lghqwlhg frxqwhu sduw1
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83Lw lv zruwk qrwlqj wkdw wkh lpsxovh uhvsrqvhv suhvhqwhg lq wklv vhfwlrq duh lqyduldqw wr wkh uh0rughulqj
ri wkh yduldeohv sr
w/ u￿
w>h w lq }4w @+ s r
w/u ￿
w>h w/ u w,1 Lq sduwlfxodu/ vzlwfklqj wkh rughuv ri u￿
w dqg hw vr wkdw
}w @+ } 3
4 w>} 3
5 w, 3zlwk }4w @+ s r
w/u ￿
w>h w/u w,d q g} 5 w@+  s w>| w>s ws ￿
w>k w| w>>|￿
w, zloo |lhog lghqwlfdo uhvxowv
wr wkrvh ghslfwhg lq Iljxuh 71 Ri frxuvh/ wkh| duh qrw lqyduldqw wr d uh0rughulqj ri uw lq }w1
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deoA@M*i G Olvw ri Yduldeohv dqg wkhlu Ghvfulswlrqv lq wkh Fruh Prgho
|w = qdwxudo orjdulwkp ri wkh XN uhdo shu fdslwd JGS dw pdunhw sulfhv +4<<8 @ 433,1
sw = qdwxudo orjdulwkp ri wkh XN Surgxfhu Sulfh Lqgh{ +4<<8 @ 433,1
h sw = qdwxudo orjdulwkp ri wkh XN Uhwdlo Sulfh Lqgh{/ Doo Lwhpv +4<<8 @ 433,1
uw = lv frpsxwhg dv uw @3 = 58oq+4.Uw@433,/ zkhuh Uw lv wkh <3 gd| Wuhdvxu| Eloo dyhudjh glvfrxqw udwh shu
dqqxp1
kw = qdwxudo orjdulwkp ri XN uhdo shu fdslwd P3 prqh| vwrfn +4<<8 @ 433,1
hw = qdwxudo orjdulwkp ri wkh qrplqdo Vwhuolqj hhfwlyh h{fkdqjh udwh +4<<8 @ 433,1
|￿
w = qdwxudo orjdulwkp ri wkh iruhljq +RHFG, uhdo shu fdslwd JGS dw pdunhw sulfhv +4<<8 @ 433,1
s￿
w = qdwxudo orjdulwkp ri wkh iruhljq +RHFG Surgxfhu Sulfh Lqgh{, +4<<8 @ 433,1
u￿
w = lv frpsxwhg dv u￿
w @3 = 58oq+4 . U￿
w@433,/ zkhuh U￿
w lv wkh zhljkwhg dyhudjh ri <3 gd| lqwhuhvw udwhv shu
dqqxp lq wkh Xqlwhg Vwdwhv/ Jhupdq|/ Mdsdq dqg Iudqfh1
sr
w = qdwxudo orjdulwkp ri rlo sulfhv/ phdvxuhg dv wkh Dyhudjh Sulfh ri Fuxgh Rlo1
w = wlph wuhqg/ wdnlqj wkh ydoxhv 4>5>6>===>lq 4<98T4>4<98T5>4<98T6>===/ uhvshfwlyho|1
Qrwhv= Iru wkh gdwd vrxufhv dqg d ghwdlohg ghvfulswlrq ri wkh frqvwuxfwlrq ri iruhljq sulfhv dqg lqwhuhvw
udwhv vhh wkh Gdwd Dsshqgl{ lq Jduudww hw do1 +5333f,1
dAoA@M*i 2 = Dxjphqwhg Glfnh|0Ixoohu Xqlw Urrw Whvw Dssolhg wr Yduldeohv
lq wkh Fruh Prgho> 4<98t40 4<<<t7
+l, Iru wkh Iluvw Glhuhqfhv
Yduldeoh DGI+3, DGI+4, DGI+5, DGI+6, DGI+7,
|w 0441<7 0;139 08173d 0814; 071;4
|￿
w 0:176 0815;d 07186 07155 07144
uw 053169 047168 044198 04313; 0;1<<d
u￿
w 0:139d 0914< 071;< 071;8 07187
hw 0<1;4d 0:1;< 09178 08185 0816<
+kw  |w, 045155d 0;195 09166 08173 061;<
sw 06183d 0614< 0519: 05177 05176
h sw 07174 06138d 051<: 05175 05156
s￿
w 08139 0617: 051:6d 051:8 051<3
sr
w 044138d 0;1:4 09174 0819; 081:4
5sw 046165 0431:7d 0;1;3 0:148 091<8
5h sw 04:16: 043155 0<17; 0;139 0:176
5s￿
w 04:1;5 0451:8d 0;196 09198 09173
+sw  s￿
w, 0919< 071<4 061:5d 06193 06165
+ll, Iru wkh Ohyhov
Yduldeoh DGI+3, DGI+4, DGI+5, DGI+6, DGI+7,
|w 05165 05166 05179 06147d 06139
|￿
w 0616: 0614; 06155d 06157 06155
uw 05156 0518:d 05198 05165 05179
u￿
w 04157 0517:d 05179 051;9 051:4
hw 04136 04178d 04165 04166 0416:
kw  |w 4174 41;5d 5133 41;6 41;9
sw 5154 0316<d 0317; 031:9 031<3
h sw 5145 03136 03194d 0318: 031;;
s￿
w 41;5 0313: 031:6 04153d 04146
sr
w 04176d 04186 0416; 0417< 04177
sw  s￿
w 317: 03173 03199 04134d 031<9
Qrwhv= Zkhq dssolhg wr wkh uvw glhuhqfhv/ dxjphqwhg Glfnh|0Ixoohu +4<:</ DGI, whvw vwdwlvwlfv duh
frpsxwhg xvlqj DGI uhjuhvvlrqv zlwk dq lqwhufhsw dqg v odjjhg uvw0glhuhqfhv ri ghshqghqw yduldeoh/
zkloh zkhq dssolhg wr wkh ohyhov/ DGI vwdwlvwlfv duh frpsxwhg xvlqj DGI uhjuhvvlrqv zlwk dq lqwhufhsw/ d
olqhdu wlph wuhqg dqg v odjjhg uvw0glhuhqfhv ri ghshqghqw yduldeoh/ zlwk wkh h{fhswlrq ri wkh iroorzlqj
yduldeohv= sw/ s ￿
w/ h s w s r
w/u wdqg u￿
w zkhuh rqo| dq lqwhufhsw zdv lqfoxghg lq wkh xqghuo|lqj DGI
uhjuhvvlrqv1 Wkh uhohydqw orzhu 8 shu fhqw fulwlfdo ydoxhv iru wkh DGI whvwv duh 051;; iru wkh iruphu dqg
06178 iru wkh odwwhu1 Wkh v|pero _d% ghqrwhv wkh rughu ri dxjphqwdwlrq lq wkh Glfnh|0Ixoohu uhjuhvvlrqv
fkrvhq xvlqj wkh Dndlnh Lqirupdwlrq Fulwhulrq/ zlwk d pd{lpxp odj rughu ri irxu1
dA2oA@M*i G Frlqwhjudwlrq Udqn Vwdwlvwlfv iru wkh Fruh Prgho
+sw  s￿
w>h w>u w>u ￿
w>| w>| ￿
w>k w| w>h s w>s r
w,
+d, Wudfh Vwdwlvwlf
K3 K4 Whvw Vwdwlvwlf <8( Fulwlfdo Ydoxhv <3( Fulwlfdo Ydoxhv
u @3 u@4 6571:8 4<<145 4<51;3
u  4 u @5 554149 496134 48:135
u  5 u @6 4941;; 45;1:< 456166
u  6 u @7 449147 <:1;6 <6146
u  7 u @8 :;1<7 :5143 9;137
u  8 u @9 7;1:4 7<169 79133
u  9 u @: 55179 631:: 5:1<9
u  : u @; 91:3 48177 46164
+e, Pd{lpxp Hljhqydoxh Vwdwlvwlf
K3 K4 Whvw Vwdwlvwlf <8( Fulwlfdo Ydoxhv <3( Fulwlfdo Ydoxhv
u @3 u@4 43618< 8;13; 88158
u  4 u @5 8<15: 85195 7<1:3
u  5 u @6 781:8 791<: 77134
u  6 u @7 6:153 731;< 6:1<5
u  7 u @8 63156 671:3 65145
u  8 u @9 59158 5;1:5 59143
u  9 u @: 481:9 55149 4<1:<
u  : u @; 91:3 48177 46164
Qrwhv= Wkh xqghuo|lqj YDU prgho lv ri rughu 5 dqg frqwdlqv xquhvwulfwhg lqwhufhswv dqg uhvwulfwhg wuhqg
frhflhqwv/ zlwk sr
w wuhdwhg dv h{rjhqrxv L+4, yduldeoh1 Wkh vwdwlvwlfv uhihu wr Mrkdqvhq*v
orj0olnholkrrg0edvhg wudfh dqg pd{lpdo hljhqydoxh vwdwlvwlfv dqg duh frpsxwhg xvlqj 473 revhuydwlrqv iru
wkh shulrg 4<98t404<<<t71 Wkh dv|pswrwlf fulwlfdo ydoxhv duh wdnhq iurp Shvdudq/ Vklq dqg Vplwk +5333,1
dAoA@M*i e= Uhgxfhg Irup Huuru Fruuhfwlrq Vshflfdwlrq iru wkh Fruh Prgho
Htxdwlrq +sw0s￿
w, hw uw u￿
w |w |￿














































































































































































































































































17;7 13:3 1448 1678 1593 169: 158: 1778
Ehqfkpdun U
5
1649 1359 133: 1546 1355 14<9 133 14<4
a  133: 1365 1335 1334 133< 1337 1347 133:
"5
VF^7` 51:< 31<9 5176 4:146| 91:4 1:< ;16:| 8196
"5
II^4` ;18:| 3146 7167| 91:3| 3137 815;| 1366 3134
"5
Q^5` 45186| 461<;| 4:148| 4<1<| 44517| 431;7 64178| 44;1<|
"5
K^4` 9146| 41<: 7186| 815| 31;; 31<6 314< 7188|
Qrwhv= Wkh yh huuru fruuhfwlrq whupv duh jlyhq e|
e 4>w.4 @ sws￿
whw7=8;;>
e 5>w.4 @ uwu￿
w3=338;> e 6>w.4@ |w|￿
w.3=36::>






w .3 = 386:<>
e 8>w.4 @ uwh sw  3=3369=
Vwdqgdug huuruv duh jlyhq lq sduhqwkhvlv1 _% lqglfdwhv vljqlfdqfh dw wkh 43( ohyho/ dqg _|% lqglfdwhv
vljqlfdqfh dw wkh 8( ohyho1 Wkh gldjqrvwlfv duh fkl0vtxduhg vwdwlvwlfv iru vhuldo fruuhodwlrq +VF,/ ixqfwlrqdo
irup +II,/ qrupdolw| +Q, dqg khwhurvfhgdvwlflw| +K,1 Wkh ehqfkpdun U
5
vwdwlvwlfv duh frpsxwhg edvhg rq
xqlyduldwh DUPD+v/t,/ v/t@3/4/111/7 vshflfdwlrqv zlwk wkh v dqg t rughuv vhohfwhg e| DLF1
dAeoIljxuh 4= Shuvlvwhqfh Surohv ri wkh Orqj0Uxq Uhodwlrqv wr d Xqlw Rlo Sulfh Vkrfn







































































































Qrwhv= Wkh judskv ghqh wkh Orqj0Uxq uhodwlrqvklsv lq wkh iroorzlqj zd|/ Lqwhuhvw Udwh Sdulw|= uw  u￿
w/
Prqh| Pdunhw Htxloleulxp Frqglwlrq= kw  |w .8 9 = 4 u w/ wkh Rxwsxw Jds= |w  |￿
w/ Ilvkhu Lqdwlrq Sdulw|=
uw  sw dqg wkh SSS +uhdo h{fkdqjh udwh,= hw . s￿
w  sw1 Wkh vrolg olqhv sorw wkh phdq ydoxhv ri wkh
hpslulfdo glvwulexwlrqv ri wkh lpsxovh uhvsrqvhv jhqhudwhg iurp wkh errwvwuds surfhgxuh xvhg wr fdofxodwh
wkh vwdqgdug huuru edqgv1
dBoIljxuh 5= Lpsxovh Uhvsrqvhv wr d Xqlw Rlo Sulfh Vkrfn

















































































































































Qrwhv= Wkh vrolg olqhv sorw wkh phdq ydoxhv ri wkh hpslulfdo glvwulexwlrqv ri wkh lpsxovh uhvsrqvhv
jhqhudwhg iurp wkh errwvwuds surfhgxuh xvhg wr fdofxodwh wkh vwdqgdug huuru edqgv1
dB2oIljxuh 6= Shuvlvwhqfh Surohv ri wkh Orqj Uxq Uhodwlrqvklsv wr d Xqlw Prqhwdu| Srolf| Vkrfn




















































































































Vhh wkh qrwhv wr Iljxuh 41
dBoIljxuh 7= Lpsxovh Uhvsrqvhv ri d Xqlw Prqhwdu| Srolf| Vkrfn

























































































































































Vhh wkh qrwhv wr Iljxuh 51
dBeo+iuihi?Uit
^4` Dedglu/ N1P1/ N1 Kdgul/ dqg H1 W}dydolv +4<<<,/ _Wkh Lqxhqfh ri YDU Glphqvlrqv rq Hvwlpdwru
Eldvhv/% Hfrqrphwulfd/ 9:/ 49604;41
^5` Eduur/ U1 dqg G1 Jrugrq +4<;6,/ _D Srvlwlyh Wkhru| ri Prqhwdu| Srolf| lq d Qdwxudo Udwh Prgho/%
Mrxuqdo ri Srolwlfdo Hfrqrp|/ <4/ 8;<09431
^6` Eduur/ U1M1 dqg [1 Vdod0l0Pduwlq +4<<8,/ Hfrqrplf Jurzwk/ Dgydqfhg Vhulhv lq Hfrqrplfv1
PfJudz0Kloo/ Qhz \run/ Orqgrq dqg Prqwuhdo1
^7` Ehuqdqnh/ E1V1 +4<;9,/ _Dowhuqdwlyh H{sorudwlrq ri wkh Prqh|0Lqfrph Fruuhodwlrq/% Fduqhjlh
Urfkhvwhu Frqihuhqfh Vhulhv lq Sxeolf Srolf|/ 58/ 7<04331
^8` Ehuqdqnh/ E1V1/ P1 Jhuwohu/ dqg P1Z1 Zdwvrq +4<<:,/ _V|vwhpdwlf Prqhwdu| Srolf| dqg wkh Hhfwv
ri Rlo Sulfh Vkrfnv/% Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/ 4/ <404751
^9` Ehuqdqnh/ E1V/ W1 Odxedfk/ I1V1 Plvknlq dqg D1V1 Srvhq +4<<<,/ Lqdwlrq Wdujhwlqj= Ohvvrqv iurp
wkh Lqwhuqdwlrqdo H{shulhqfh/ Sulqfhwrq Xqlyhuvlw| Suhvv/ Sulqfhwrq1
^:` Ehuqdug/ D1E1 dqg V1Q1 Gxuodxi +4<<8,/ _Frqyhujhqfh lq Lqwhuqdwlrqdo Rxwsxw/% Mrxuqdo ri Dssolhg
Hfrqrphwulfv/ 43/ <:043;1
^;` Elqghu P1 dqg P1K1 Shvdudq +4<<<,/ _Vwrfkdvwlf Jurzwk Prghov dqg Wkhlu Hfrqrphwulf
Lpsolfdwlrqv/% Mrxuqdo ri Hfrqrplf Jurzwk/ 7/ 46<04;61
^<` Eodqfkdug/ R1M1 dqg G1 Txdk +4<;<,/ _Wkh G|qdplf Hhfwv ri Djjuhjdwh Ghpdqg dqg Vxsso|
Glvwxuedqfhv/% Dphulfdq Hfrqrplf Uhylhz/ :</ 98809:61
^43` Eodqfkdug/ R1M1 dqg P1 Zdwvrq +4<;9,/ _Duh Exvlqhvv F|fohv DolnhB% lq Wkh Dphulfdq Exvlqhvv
F|foh= Frqwlqxlw| dqg Fkdqjh/ hg1 e| U1M1 Jrugrq1 Xqlyhuvlw| ri Fklfdjr Suhvv/ Fklfdjr1
^44` Eolqghu D1V1 +4<<;,/ Fhqwudo Edqnlqj lq Wkhru| dqg Sudfwlfh/ PLW Suhvv/ Fdpeulgjh1
^45` Eudqvrq/ Z1K1 +4<::,/ _Dvvhw Pdunhwv dqg Uhodwlyh Sulfhv lq H{fkdqjh Udwh Ghwhuplqdwlrq/%
Vr}ldozlvvhqvfkdiwolfkh Dqqdohq/ 4/ 9<0;<1
^46` Euhhgrq/ I1M1 dqg S1J1 Ilvkhu +4<<9,/ _P3= Fdxvhv dqg Frqvhtxhqfhv/% Wkh Pdqfkhvwhu Vfkrro/9 7 /
6:406;:1
^47` Exlwhu/ Z1 +4<;3,/ _Wkh Pdfurhfrqrplfv ri Gu1 Sdqjorvv= D Fulwlfdo Vxuyh| ri wkh Qhz Fodvvlfdo
Pdfurhfrqrplfv/% Hfrqrplf Mrxuqdo/ <3/ 670831
^48` Fdpsehoo/ M1\1 dqg Q1J1 Pdqnlz +4<;<,/ _Lqwhuqdwlrqdo Hylghqfh ri wkh Shuvlvwhqfh ri Hfrqrplf
Ioxfwxdwlrqv/% Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 56/ 64<06661
^49` Fkhxqj/ \1Z1 dqg N1V1 Odl +4<<6,/ _Ilqlwh0Vdpsoh Vl}hv ri Mrkdqvhq*v Olnholkrrg Udwlr Whvwv iru
Frlqwhjudwlrq/% R{irug Exoohwlq ri Hfrqrplfv dqg Vwdwlvwlfv/ 88/ 646065;1
^4:` Fkulvwldqr/ O1 dqg P1 Hlfkhqedxp +4<<5,/ _Fxuuhqw Uhdo Exvlqhvv F|foh Wkhrulhv dqg Djjuhjdwh
Oderxu Pdunhw Ioxfwxdwlrqv/% Dphulfdq Hfrqrplf Uhylhz/ ;5/ 76507831
^4;` Frfkudqh/ M1K1 +4<<;,/ _Zkdw gr YDUv Phdq B Phdvxulqj wkh Rxwsxw Hhfwv ri Prqhwdu| Srolf|/%
Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 74/ 5::06331
^4<` Frjoh|/ M1 +4<<3,/ _Lqwhuqdwlrqdo Hylghqfh rq wkh Vl}h ri wkh Udqgrp Zdon lq Rxwsxw/% Mrxuqdo ri
Srolwlfdo Hfrqrp|/ <;/ 83404;1
^53` Furzghu/ Z1M1/ G1O1 Krpdq dqg U1K1 Udvfkh +4<<<,/ _Lghqwlfdwlrq/ Orqj0Uxq Uhodwlrqv/ dqg
Ixqgdphqwdo Lqqrydwlrqv lq d Vlpsoh Frlqwhjudwhg V|vwhp/% Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/; 4 /
43<04541
d+o^54` Gdue|/ P1U1 +4<;6,/ _Pryhphqwv lq Sxufkdvlqj Srzhu Sdulw|= Wkh Vkruw dqg Orqj Uxqv/% lq Wkh
Lqwhuqdwlrqdo Wudqvplvvlrq ri Lqdwlrq/ hgv1 e| P1U1 Gdue| dqg M1U1 Orwkldq1 Xqlyhuvlw| ri Fklfdjr
Suhvv +iru Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk,/ Fklfdjr1
^55` Glfnh|/ G1D1 dqg Z1D1 Ixoohu +4<:<,/ _Glvwulexwlrq ri wkh Hvwlpdwruv iru Dxwruhjuhvvlyh Wlph Vhulhv
zlwk d Xqlw Urrw/% Mrxuqdo ri wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ :7/ 75:07641
^56` Hlfkhqedxp/ P dqg F1O1 Hydqv +4<<8,/ _Vrph Hpslulfdo Hylghqfh rq wkh Hhfwv ri Vkrfnv wr
Prqhwdu| Srolf| rq H{fkdqjh Udwhv/% Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 443/ <:8043431
^57` Ideldql/ V1 +4<<9,/ Whfkqrorjlfdo Fkdqjh dqg Rxwsxw Ioxfwxdwlrqv= Dq Hpslulfdo Dqdo|vlv iru wkh J:
Frxqwulhv/ xqsxeolvkhg Sk1g glvvhuwdwlrq/ Xqlyhuvlw| ri Fdpeulgjh1
^58` Iurrw/ N1D1 dqg N1 Urjr +4<<8,/ _Shuvshfwlyhv rq SSS dqg Orqj0Uxq Uhdo H{fkdqjh Udwhv/%
Kdqgerrn ri Lqwhuqdwlrqdo Hfrqrplfv/ Yroxph 6/ hgv1 e| J1P1 Jurvvpdq dqg N1 Urjr1
Qruwk0Kroodqg/ Dpvwhugdp1
^59` Jdol/ M1 +4<<5,/ _Krz zhoo grhv wkh LV2OP Prgho u Srvwzdu XV GdwdB%/ Txduwhuo| Mrxuqdo ri
Hfrqrplfv/ 43:/ :3<0:6;1
^5:` Jduudww/ D1/ N1 Ohh/ P1K1 Shvdudq dqg \1 Vklq +5333,/ _Wkh Vwuxfwxudo Frlqwhjudwlqj YDU Dssurdfk
wr Pdfurhfrqrphwulf Prghoolqj/% Fkdswhu 8 lq Hfrqrphwulf Prghoolqj> Whfkqltxhv dqg Dssolfdwlrqv/
hgv1 e| V1 Kroo| dqg P1 Zhdoh1 Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh1
^5;` Jduudww/ D1/ N1 Ohh/ P1K1 Shvdudq dqg \1 Vklq +5334d,/ _Iruhfdvw Xqfhuwdlqwlhv lq Pdfurhfrqrphwulf
Prghoolqj= Dq Dssolfdwlrq wr wkh XN Hfrqrp|/% Xqlyhuvlw| ri Fdpeulgjh GDH Zrunlqj Sdshu Qr1
3337/ dydlodeoh rq kwws=22zzz1hfrq1fdp1df1xn2idfxow|2shvdudq1
^5<` Jduudww/ D1/ N1 Ohh/ P1K1 Shvdudq/ dqg \1 Vklq +5334e,/ D Vwuxfwxudo Frlqwhjudwlqj Pdfurhfrqrplf
Prgho ri wkh XN/ Errn xqghu suhsdudwlrq1
^63` Jrh/ Z1O1/ J1G1 Ihuulhu dqg M1 Urgjhuv +4<<7,/ _Joredo Rswlplvdwlrq ri Vwdwlvwlfdo Ixqfwlrqv zlwk
Vlpxodwhg Dqqhdolqj/% Mrxuqdo ri Hfrqrphwulfv/ 93/ 980<<1
^64` Jrq}dor/ M1 +4<<7,/ _Ilyh Dowhuqdwlyh Phwkrgv ri Hvwlpdwlqj Orqj0Uxq Htxloleulxp Uhodwlrqvklsv/%
Mrxuqdo ri Hfrqrphwulfv/ 93/ 53605661
^65` Judqjhu/ F1M1Z1 dqg M1O1 Olq +4<<8,/ _Fdxvdolw| lq wkh Orqj0Uxq/% Hfrqrphwulf Wkhru|/ 44 86308691
^66` Juhghqkr/ P1 dqg W1 Mdfrevrq +4<<;,/ _Errwvwuds Whvwlqj dqg Dssur{lpdwh Ilqlwh Vdpsoh
Glvwulexwlrqv iru Whvwv ri Olqhdu Uhvwulfwlrqv rq Frlqwhjudwlqj Yhfwruv/% xqsxeolvkhg Sdshu/
Ghsduwphqw ri Hfrqrplf Vwdwlvwlfv/ Vwrfnkrop Vfkrro ri Hfrqrplfv1
^67` Julool Y1 dqg J1 Ndplqvn| +4<<4,/ _Qrplqdo H{fkdqjh Udwh Uhjlphv dqg wkh Uhdo H{fkdqjh Udwh=
Hylghqfh iurp wkh Xqlwhg Vwdwhv dqg Juhdw Eulwdlq/ 4;;804<;9/% Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 5:/
4<405451
^68` Kdoguxs/ Q1 +4<<;,/ _D Uhylhz ri wkh Hfrqrphwulf Dqdo|vlv ri L+5, Yduldeohv/% Mrxuqdo ri Hfrqrplf
Vxuyh|v/ 45/ 8<809831
^69` Kdxj/ D1D1 +4<<9,/ _Whvwv iru Frlqwhjudwlrq= d Prqwh Fduor Frpsdulvrq/% Mrxuqdo ri Hfrqrphwulfv/
:4/ ;<04481
^6:` Kxl}lqjd M1 +4<;;,/ _Dq Hpslulfdo Lqyhvwljdwlrq ri wkh Orqj0Uxq Ehkdylru ri Uhdo H{fkdqjh Udwhv/%
Fduqhjlh0Urfkhvwhu Frqihuhqfh Vhulhv Sxeolf Srolf|/ 5:/ 47<05471
^6;` Mrkdqvhq/ V1 +4<<4,/ _Hvwlpdwlrq dqg K|srwkhvlv Whvwlqj ri Frlqwhjudwlqj Yhfwruv lq Jdxvvldq Yhfwru
Dxwruhjuhvvlyh Prghov/% Hfrqrphwulfd/ 8</ 4884048;31
^6<` Mrkdqvhq/ V1 +4<<8,/ Olnholkrrg0Edvhg Lqihuhqfh lq Frlqwhjudwhg Yhfwru Dxwruhjuhvvlyh Prghov1 R{irug
Xqlyhuvlw| Suhvv/ R{irug1
^73` Mrkdqvhq/ V1 dqg N1 Mxvholxv +4<<5,/ _Whvwlqj Vwuxfwxudo K|srwkhvhv lq d Pxowlyduldwh Frlqwhjudwlrq
Dqdo|vlv ri wkh SSS dqg XLS iru XN/% Mrxuqdo ri Hfrqrphwulfv/ 86/ 54405771
d+2o^74` Nloldq/ O1 +4<<:,/ _Lpsxovh Uhvsrqvh Dqdo|vlv lq Yhfwru Dxwruhjuhvvlrqv zlwk Xqnqrzq Odj Rughu/%
xqsxeolvkhg pdqxvfulsw/ Xqlyhuvlw| ri Plfkljdq1
^75` Nloldq/ O1 +4<<;,/ _Vpdoo0Vdpsoh Frqghqfh Lqwhuydov Iru Lpsxovh Uhvsrqvh Ixqfwlrqv/% Uhylhz ri
Hfrqrplfv dqg Vwdwlvwlfv/ ;3/ 4;905341
^76` Nloldq/ O1 +4<<<,/ _Ilqlwh0Vdpsoh Surshuwlhv ri Shufhqwloh dqg Shufhqwloh0w Errwvwuds Frqghqfh
Lqwhuydov iru Lpsxovh Uhvsrqvhv/% Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ ;4/ 98509931
^77` Nlp/ N1 dqg D1U1 Sdjdq +4<<8,/ _Wkh Hfrqrphwulf Dqdo|vlv ri Fdoleudwhg Pdfurhfrqrplf Prghov/%
Fkdswhu : lq Kdqgerrn ri Dssolhg Hfrqrphwulfv= Pdfurhfrqrplfv/h g v 1e |P 1 K 1S h v d u d qd q gP 1
Zlfnhqv1 Edvlo Eodfnzhoo/ R{irug1
^78` Nlqj U1J1/ F1L1 Sorvvhu/ M1K1 Vwrfn/ dqg P1Z1 Zdwvrq +4<<4,/ _Vwrfkdvwlf Wuhqgv dqg Hfrqrplf
Ioxfwxdwlrqv/% Dphulfdq Hfrqrplf Uhylhz/ ;4/ ;4<0;731
^79` Nrrs/ J1/ P1K1 Shvdudq/ dqg V1P1 Srwwhu +4<<9,/ _Lpsxovh Uhvsrqvh Dqdo|vlv lq Qrqolqhdu
Pxowlyduldwh Prghov/% Mrxuqdo ri Hfrqrphwulfv/ :7/ 44<07:1
^7:` Od Frxu/ O1 dqg U1 Pdfgrqdog +5333,/ _Prgholqj wkh HFX djdlqvw wkh Groodu= D Vwuxfwxudo
Prqhwdu| Lqwhusuhwdwlrq/% Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv/ 4;/ 76907831
^7;` Ohh/ N1F1 +4<<;,/ _Furvv0Frxqwu| Lqwhughshqghqfh lq Jurzwk G|qdplfv= D Prgho ri Rxwsxw Jurzwk
lq wkh J: Hfrqrplhv/ 4<9304<<7/% Zhowzluwvfkdiwolfkhv Dufkly/ 467/ 6 69:07361
^7<` Ohh/ N1F1/ P1K1 Shvdudq/ dqg U1S1 Vplwk +4<<:,/ _Jurzwk dqg Frqyhujhqfh lq d Pxowl0Frxqwu|
Hpslulfdo Vwrfkdvwlf Vrorz Prgho/% Mrxuqdo ri Dssolhg Hfrqrphwulfv/ 45/ 68:06<51
^83` Ohh/ N1F1/ P1K1 Shvdudq dqg U1S1 Vplwk +4<<;,/ _Jurzwk Hpslulfv= D Sdqho Dssurdfk 0 D
Frpphqw/% Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 446/ 64<06561
^84` Ohywfkhqnryd V1/ D1U1 Sdjdq/ dqg M1F1 Urehuwvrq +4<<;,/ _Vkrfnlqj Vwrulhv/% Mrxuqdo ri Hfrqrplf
Vxuyh|v/ 45/ 83:08651
^85` Orwkldq M1U1 dqg P1S1 Wdo|ru +4<<9,/_Uhdo H{fkdqjh Udwh Ehkdylru= Wkh Uhfhqw Iordw iurp wkh
Shuvshfwlyh ri wkh Odvw Wzr Fhqwxulhv/% Mrxuqdo ri Srolwlfdo Hfrqrp|/ 437/ 7;;083<1
^86` PdfGrqdog/ U1 +4<<8,/ _Orqj0Uxq H{fkdqjh Udwh Prgholqj= D Vxuyh| ri wkh Uhfhqw Hylghqfh/%
Lqwhuqdwlrqdo Prqhwdu| Ixqg Zrunlqj Sdshu/ Qr1 ZS2<82471
^87` PdfGrqdog/ U1 dqg S1G1 Pxusk| +4<;<,/ _Whvwlqj iru wkh Orqj Uxq Uhodwlrqvkls Ehwzhhq Qrplqdo
Lqwhuhvw Udwhv dqg Lqdwlrq xvlqj Frlqwhjudwlrq Whfkqltxhv/% Dssolhg Hfrqrplfv/ 54/ 76<077:1
^88` Pdun/ Q1F1 +4<<3,/ _Uhdo dqg Qrplqdo H{fkdqjh Udwhv lq wkh Orqj Uxq= Dq Hpslulfdo
Lqyhvwljdwlrq/% Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 5;/ 44804691
^89` Phoodqghu/ H1/ D1 Yuhglq/ dqg D1 Zduqh +4<<5,/ _Vwrfkdvwlf Wuhqgv dqg Hfrqrplf Ioxfwxdwlrqv lq d
Vpdoo Rshq Hfrqrp|/% Mrxuqdo ri Dssolhg Hfrqrphwulfv/ :/ 69<06<71
^8:` Ploov/ W1 +4<<4,/ _Duh Ioxfwxdwlrqv lq XN Rxwsxw Wudqvlwru| ru ShupdqhqwB% Pdqfkhvwhu Vfkrro/ 8</
40441
^8;` Plvknlq/ I1V1 +4<<5,/ _Lv wkh Ilvkhu Hhfw Iru UhdoB%/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 63/ 4<805481
^8<` Qhovrq/ F1U1 dqg F1L1 Sorvvhu +4<;5,/ _Wuhqgv dqg Udqgrp Zdonv lq Pdfur0Hfrqrplf Wlph Vhulhv/%
Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 43/ 46<04951
^93` Revwihog/ P1 dqg N1 Urjr +4<<9,/ Irxqgdwlrqv ri Lqwhuqdwlrqdo Pdfurhfrqrplfv1 Fdpeulgjh=
Pdvvdfkxvhwwv Lqvwlwxwh ri Whfkqrorj| Suhvv1
^94` Sdjdq/ D1U1 +4<<<,/ _Wkh Jhwwlqj ri Pdfurhfrqrplf Zlvgrp/% xqsxeolvkhg pdqxvfulsw/ Dxvwudoldq
Qdwlrqdo Xqlyhuvlw|1
d+o^95` Sdjdq/ D1U1 dqg M1F1 Urehuwvrq +4<<;,/ _Vwuxfwxudo Prghov ri wkh Oltxlglw| Hhfw/% Uhylhz ri
Hfrqrplfv dqg Vwdwlvwlfv/ ;3/ 535054:1
^96` Shvdudq/ P1K1 dqg \1 Vklq +4<<9,/ _Frlqwhjudwlrq dqg Vshhg ri Frqyhujhqfh wr Htxloleulxp/% Mrxuqdo
ri Hfrqrphwulfv/ :4/ 44:0761
^97` Shvdudq/ P1K1 dqg \1 Vklq +4<<;,/ _Jhqhudol}hg Lpsxovh Uhvsrqvh Dqdo|vlv lq Olqhdu Pxowlyduldwh
Prghov/% Hfrqrplfv Ohwwhuv/ 8;/ 4:05<1
^98` Shvdudq/ P1K1 dqg \1 Vklq +5334,/ _Orqj0Uxq Vwuxfwxudo Prghoolqj/% iruwkfrplqj lq Hfrqrphwulf
Uhylhzv/ dydlodeoh rq kwws=22zzz1hfrq1fdp1df1xn2idfxow|2shvdudq2 +Xqghu Uhylvlrq,1
^99` Shvdudq/ P1K1 dqg U1S1 Vplwk +4<<;,/ _Vwuxfwxudo Dqdo|vlv ri Frlqwhjudwlqj YDUv/% Mrxuqdo ri
Hfrqrplf Vxuyh|v/ 45/ 7:408391
^9:` Shvdudq/ P1K1/ \1 Vklq/ dqg U1M1 Vplwk +5333,/ _Vwuxfwxudo Dqdo|vlv ri Yhfwru Huuru Fruuhfwlrq
Prghov zlwk H{rjhqrxv L+4, Yduldeohv%/ Mrxuqdo ri Hfrqrphwulfv/ <:/ 5<606761
^9;` Skloolsv1 S1F1E1 dqg S1 Shuurq +4<;;,/ _Whvwlqj Iru Xqlw Urrwv lq Wlph Vhulhv Uhjuhvvlrqv/%
Elrphwulnd/ :8/ 6680791
^9<` Urjr/ N1 +4<;8,/ _Wkh Rswlpdo Ghjuhh ri Frpplwphqw wr dq Lqwhuphgldwh Prqhwdu| Wdujhw/%
Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 433/ 449<044<31
^:3` Urjr/ N1 +4<<9,/ _Wkh Sxufkdvlqj Srzhu Sdulw| Sx}}oh/% Mrxuqdo ri Hfrqrplf Olwhudwxuh/6 7 /
97:099;1
^:4` Urwhpehuj/ M1M1 dqg P1 Zrrgirug +4<<<,/ _Lqwhuhvw Udwh Uxohv lq dq Hvwlpdwhg Vwlfn| Sulfh Prgho/%
lq Prqhwdu| Srolf| Uxohv/ hg1 e| M1 Wd|oru1 Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk/ Xqlyhuvlw| ri
Fklfdjr Suhvv/ Fklfdjr1
^:5` Vlpv/ F1 +4<;3,/ _Pdfurhfrqrplfv dqg Uhdolw|/% Hfrqrphwulfd/ 7;/ 407;1
^:6` Vlpv/ F1 +4<;9,/ _Duh Iruhfdvwlqj Prghov Xvdeoh iru Srolf| Dqdo|vlvB/% Ihghudo Uhvhuyh Edqn ri
Plqqhdsrolv Txduwhuo| Uhylhz/ 43/ 50491
^:7` Vlpv/ F1 +4<<5,/ _Lqwhusuhwlqj wkh Pdfurhfrqrplf Wlph Vhulhv Idfwv= Wkh Hhfwv ri Prqhwdu|
Srolf|/% Hxurshdq Hfrqrplf Uhylhz/ 69/ <:8043331
^:8` Vyhqvvrq/ O1H1R1 +4<<:,/ _Rswlpdo Lqdwlrq Wdujhwv/ Frqvhuydwlyh Fhqwudo Edqnv/ dqg Olqhdu
Lqdwlrq Frqwudfwv/% Dphulfdq Hfrqrplf Uhylhz/ ;:/ <;04471
^:9` Vyhqvvrq/ O1H1R1 +4<<<,/ _Lqdwlrq Wdujhwlqj dv d Prqhwdu| Srolf| Uxoh/% Mrxuqdo ri Prqhwdu|
Hfrqrplfv/ 76/ 93:09871
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